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ABSTRACT 
Intracranial pressure is pressure in the head cavity which if increased will cause several problems, these 

include disturbances in cerebral perfusion pressure and cerebral blood flow. The purpose of this study 

was to find out how collaborative nursing interventions deal with the increase in ICT in the ICU. The 

study used a scoping review and article search approach using the PRISMA guidelines and the Cochrane 

handbook. The article search strategy uses keywords identified based on the PCC framework consisting 

of ICU patients (population); collaborative nursing intervention (concept); and increased intracranial 

pressure (context). The keywords used are “intensive care unit patient” OR “ICU patient” AND 

“collaborative nursing intervention” AND “increased intracranial pressure” OR “ICP”. The total 

search results for articles in databases PubMed, EbscoHost, SpringerLink, and academic searching 

engine Google Scholar. After doing this, it was found that 9 articles were used, and contained 5 types 

of intervention, namely head up with an elevation angle, mechanical ventilation, osmotherapy, 

hypothermia, and hypertonic saline. The five interventions were found to be effective in reducing ICP 

for patients treated in the ICU. 

 

Keywrds: collaborative nursing intervention; intensive care unit (ICU); increase intra cranial pressure  

 

INTRODUCTION 

Increased intracranial pressure (ICP) is a serious end condition of various neurological injuries 

and is a major challenge in the intensive care unit (ICU). Elevated ICP was consistently 

associated with poor outcome where the mortality rate from neurologic injury was 18.4% for 

patients with ICP less than 20 mmHg and 55.6% for patients with ICP greater than 40 mmHg. 

The most common causes of increased ICP include stroke, traumatic brain injury (TBI), 

neoplasms, hydrocephalus, hepatic encephalopathy, encephalitis, and abscesses (Sadoughi et 

al., 2013). The mean arterial pressure (MAP) is a major factor in maintaining cerebral perfusion 

pressure (CPP). CPP is defined as MAP minus ICT (CPP = MAP-ICT). Normal cerebral blood 

flow (CBF) is about 50 ml/100g per minute and is equal to CPP divided by cerebral vascular 

resistance (CVR) (CBF = CPP/CVR) (Sadoughi et al., 2013). 

 

The increase in ICT really needs to be evaluated regularly and given intervention immediately. 

This is because the increase in ICP will affect the value of cerebral perfusion pressure (CPP) 

which is one indication of the adequacy of brain perfusion (Mayer & Chong, 2012). Inadequate 

ICT monitoring and intervention can lead to worsening conditions to death (Pinto et al., 2021). 

This makes patients with increased ICP need to be treated in the intensive room. ICU nurses 

as the spearhead of health services in the intensive care unit need to provide appropriate 

interventions in handling the increase in ICT. This is as according to Grand Canyon University 

(2019) which states that the right intervention will help support health recovery and give well-

being patients. The results literature studies regarding nursing interventions in patients 

with increased ICP indicate that nursing interventions that can be carried out are controlling 

neurophysiological and hemodynamic parameters, as well as preventing an increase in ICP (de 
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Almeida et al., 2019). However, there is no literature study that examines nursing interventions 

in preventing the increase in ICP in patients in the intensive care unit. This prompted the group 

to conduct a literature on how the collaborative nursing intervention process deals with 

increasing ICT in the ICU. 

 

METHOD 

This research uses a scoping review. The search for articles in scoping review used PRISMA 

guidelines and the Cochrane Handbook (Moher et al., 2015). The article search strategy used 

keywords identified based on the PCC Framework (Population; Concept and Context) 

consisting of ICU patients as a population; nursing intervention as a concept; and increased 

intracranial pressure as context. Keywords written using Boolean Operators are “intensive care 

unit patient” [MeSH Terms] OR “ICU patient” [MeSH Terms] AND “collaborative nursing 

intervention” [MeSH Terms] AND “increased intracranial pressure” [MeSH Terms] OR 

“ICP. The search results were selected based on inclusion criteria in the form of national and 

international scientific articles with the year of publication 2012-2022; full text; in english 

language; and original article that focuses on nursing interventions in reducing high intracranial 

pressure in patients in the ICU. Articles were obtained from three databases including PubMed; 

EbscoHost; and SpringerLink, as well as an academic searching engine that is Google Scholar. 

 

RESULTS 

Number of articles obtained from database EbscoHost, SpringerLink, and academic searching 

engine Google Scholar obtained as many as 424 articles. In this article, sorting is done based 

on the inclusion and exclusion criteria that have been set. The inclusion criteria set were the 

population in the form of critical patients with increased intracranial pressure in the ICU, 

containing collaborative nursing interventions in reducing intracranial pressure, a Quasi 

Experimental study, Randomized Controlled Trial, Clinical Trial, Case Control, with the year 

of publication of the article from 2012- 2022 which in English language. The exclusion criteria 

are articles with a review article. After identification according to the inclusion criteria, 9 

articles were obtained. The results of the analysis of 9 journals stated that nursing interventions 

in reducing intracranial pressure were divided into 4 interventions, namely the use osmotherapy 

of mannitol fluid hypertonic saline, positioning by elevation of the head by 15°, 30° or 45°, use 

of a ventilator, and hypothermia therapy. All the 4 interventions were effective in reducing 

intracranial pressure. However, in the ventilator intervention, it is known that there is no 

significant difference in the type of ventilator in reducing ICP. 
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Chart 1. Chart of Search Results Articles  
 

DISCUSSION 

Head Up Elevation Angle 

In Ug˘raz, Temiz, Serpil Yu¨ ksel, Erog˘lu, Yirin, & Yu¨ ksel (2018), the TTIK management 

intervention process was carried out on 30 patients. The intervention process was carried out 

by positioning the patient in a supine, right lateral, and left lateral condition. The incline head 

of bed is also elevated at an angle of 15o, 30o, and 45o, so that the patient is positioned 9 times. 

One patient position was maintained for 2 hours. ICP and CPP measurements were taken 15 

minutes before and after changing positions. The results of this study showed that patients with 

GCS 3-8 had significant improvements in ICP and CPP when positioned right 15o left and right 

lateral and 45o lateral. Meanwhile, patients with GCS 13-15 have significant results when 

positioned left lateral 15o. Head and body position regulation is a routine nursing practice in 

the intensive care unit neurosurgery. This practice is important because it can increase cerebral 

perfusion pressure (CPP) by reducing mean arterial blood pressure (MABP) and maintaining 

or increasing cerebral blood flow (CBF). 

 

In the study of Kose & Hatipoglu (2012), CBF increased at SP 0o/supine position with 0o head 

elevation; SP 30o/supine position with 30o head elevation; RLP 30o/right lateral position with 

30o head elevation; LLP 30o/left lateral position with 30o head elevation. However, CBF 

decreased at RLPF 30o/right lateral position and head flexion with 30o head elevation; RLPE 

30o/right lateral position and head extension with 30o head elevation; LLPF 30o/left lateral 

position and head flexion with 30ohead elevation; LLPE 30o/left lateral position and head 

extension with 30o head elevation in the preoperative and postoperative intracranial period. 
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Intracranial pressure/ICP may decrease if CPP increases. 

 

CPP can increase if CBF increases. So that the position of the head and body can affect ICT. 

In the research of Pertami et al. (2017) head up divided into intervention group (15 patients) 

and control group (15 patients), the intervention was given for 2 hours on the first day and then 

level of consciousness and MAP (mean arterial pressure) were measured (post-test 1). After 

that, it was continued for 2 hours and then level of consciousness and MAP were re-measured 

(post-test 2). The variable Mean Arterial Pressure (MAP) was measured in this study because 

of the peculiarities of clinical symptoms in head injuries, namely decreased level of 

consciousness and changes in blood pressure. 

 

The experimental group showed that there were changes in intracranial pressure, especially in 

the level of consciousness and MAP in head injury patients. This is in line with research 

conducted by Yurida (2015) which showed that the head-up position in the range of 15-30° can 

reduce cerebral perfusion pressure and stabilize MAP. The head up aims to secure the patient 

in compliance with oxygenation to avoid hypoxia in the patient, and the intracranial pressure 

can be stabilized within the normal range. In addition, this position is more effective for 

maintaining the level of consciousness because it affects the anatomical position of the human 

body which then affects the hemodynamics of the patient. The 30° head-up position is also 

effective for brain homeostasis and prevents secondary brain damage with respiratory function 

to maintain adequate cerebral perfusion (Anestesi, 2008). Positioning is one of the most 

familiar forms of intervention in the application of patient care. The 30° head position is part 

of level I progressive mobilization in head injuries. 

 

Table 1. 

Results of Analysis of Nursing Intervention Reviews in Reducing Increased Intracranial 

Pressure (ICP) in ICU 
No. Author/ 

Year 

Country Research Purposes Population and 

Sample 

Types of 

Research 

Intervention Results 

1. Ugraz/ 

(Ug˘ra

z et al., 

2018) 

Turki Determine the 

effect of 

differences in 

head of bed 

elevation  

on intracranial 

pressure (ICP), 

cerebral 

perfusion 

(CPP),  

and GCS in 

patients with 

neurological 

problems. 

Population: 

46 patients 

who are 

undergoing 

treatment in 

the intensive 

care 

neurology. 

 

Sample: 

30 patients. 

Quasi 

Experimental 

Pre and Post 

Design 

The sample 

was given an 

intervention 

in the form of 

a change in 

position 

every 2 

hours. There 

are 9 

positions 

given, 

namely: 

Supination 

(15o, 30o, 

45o) Right 

lateral 

Supination 

(15o, 30o, 45o) 

Left lateral 

Supination 

(15o, 30o, 45o). 

 

During the 

position 

change 

process 

maintain 

cervical 

Patients with GCS 3-

8 had significant 

improvement in ICP 

and CPP when 

positioned 15o left 

and right lateral and 

45o right lateral. 

Meanwhile, patients 

with GCS 13- 

15 have significant 

results when 

positioned left lateral 

15o. 
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No. Author/ 

Year 

Country Research Purposes Population and 

Sample 

Types of 

Research 

Intervention Results 

control. The 

process of 

measuring 

ICT and CPP 

was carried 

out 15 

minutes 

before 

and after the 

change in 

position. 

2 Schirmer- 

Mikalsen 

(Schirmer- 

Mikalsen et  

al., 2016) 

America Compare he 

use of 

Pressure 

Control (PC) 

and Pressure- 

Regulated 

Volume 

Control 

(PRVC) 

Ventilation on 

intracranial 

pressure (ICP) 

and PaCO2 in 

patients with 

traumatic 

brain injury. 

Population: 

30 

neurosurgical 

ICU patients 

with 

traumatic 

brain injury 

who were 

intubated. 

 

Sample: 

14 patients 

with moderate 

to  severe 

traumatic 

brain injury 

who were on 

mechanical 

ventilation 

and    

had 

intracranial 

pressure 

monitored. 

Randomized     

Crossover 

Trial 

Patients were 

randomized 

to be divided 

into 2 

ventilation 

periods, 

namely PC 

and PRVC 

then 

evaluated for 

changes in 

intracranial 

pressure and 

PaCO2 of the 

patient. 

The mean ICP after 

intervention was 10.8 

mmHg with PC and 

10.3 mmHg with 

PRVC ventilation (p 

= 0.38). Mean 

PACO2 after 

intervention was 36.5 

mmHg (4.87 KPA) 

with PC and 36.1 

MMHG (4.81 KPA) 

with PRVC (p = 

0.38). 

There was less 

fluctuation in ICP (p 

= 0.02) and Paco2 (p 

= 0.05) with PRVC 

ventilation 

The mean ICP and 

PaCO2 were not 

significantly different 

when using PC or 

PRVC in traumatic 

brain injury patients, 

but ventilation with 

PRVC resulted in less 

fluctuation in ICP and 

PACO2. 

3 Kose 

and 

Hatipo

glu/ 

(Kose 

& 

Hatipo

glu, 

2012) 

Turkey Determine the 

effect of head 

position and 

body     

position on 

cerebral blood         

flow (CBF) 

and cerebral 

perfusion 

pressure 

(CPP) in 

patients 

undergoing 

cranial 

surgery. 

Population: 

Patients 

admitted to 

the ICU 

between 

October 2009    

and    May 

2010 in 

Turkish 

military 

hospitals. 

 

Sample: 

33 patients who 

underwent 

intracranial 

surgery and 

were admitted 

to the ICU 

between 

October 2009 

and May 2010 

at the Turkish 

military 

hospital. 

Quasi 

Experiment

al 

1. Measured 

CBF 

Preoperativel 

and 72 hours 

postoperative

ly 

2. Measured 

each position 

with 5-

minute 

interval 

3. Position 

1) SP 00/ 

supine 

position 

with 00 head 

elevation 

2) SP 300/ 

supine 

position 

with 300 

head 

elevation 

3) RLP 300/ 

right lateral 

CBF increased in SP 

00, SP 300, RLP 300, 

LLP 300. But CBF 

decrease  in  RLPF 

300, RLPE 300, LLPF 

300, LLPE 300 at pre 

operation period as 

well as in post 

operative  

Thus it concluded that 

head position and 

body can influence to 

CPP and ICP. 



Jurnal Keperawatan Volume 14 No S2, Hal 457 – 470, Juni 2022                                Sekolah Tinggi Ilmu Kesehatan Kendal 

462 

No. Author/ 

Year 

Country Research Purposes Population and 

Sample 

Types of 

Research 

Intervention Results 

position 

with 300 

head 

elevation 

4) RLPF 300/ 

right lateral 

position and 

head flexion 

with 300 

head 

elevation 

5) RLPE 300/ 

right lateral 

position and 

head 

extension 

with 300 

head 

elevation 

6) LLP 300/ 

left lateral 

position 

with 300 

head 

elevation 

7) LLPF 300/ 

left lateral 

position and 

head flexion 

with 300 

head 

elevation 

8) LLPE 300/ 

left lateral 

position and 

head       

extensio 

with 300 

head 

elevation 

4 Laune

y/ 

(Laun

ey

 

et al., 

2014) 

French Determine the 

degree of 

variation in 

ONSD (ocular 

nerve sheath 

diameter) after 

administration 

of mannitol 

for 

increased  

IC P episodes. 

Population: 

Surgical 

intensive care 

unit (ICU) 

patients of a 

university 

hospital from 

December 

2009 to 

December 

2011. 

 

Sample: 

Thirteen  ICU 

patients 

(traumatic 

brain injury, 

n= 10; 

subarachnoid 

hemorrhage, 

n = 3). 

Prospective 

Observational 

Study 

For each 

sustained 

episode of 

increased ICP, 

ONSD was 

measured in 

the right and 

left eyes with a 

7.5-MHz 

echography 

probe, and 

mean values 

were reported. 

Simultaneousl

y, ICP and 

cerebral 

perfusion 

pressure (CPP) 

were recorded. 

All 

measurements 

were taken 

before and 20 

minutes after 

In all cases, the ONSD 

was greater than 5.8 

mm before 

osmotherapy. ONSD 

decreased significantly 

after mannitol infusion 

from 6.3 (6.1-6.7) to 

5.mm (5.5-6.3) (p = 

0.0007).Simultaneousl

y, intracranial pressure 

decreased from 35 (32-

41) to 25 (22-29) 

mmHg (p = 0.001) and 

CPP increased from 47 

(50-60) to 66 (59-69) 

mmHg (p = 0.003). 

Variation in ONSD 

appears to be an 

attractive parameter to 

evaluate the efficacy 

of osmotherapy for 

increasing ICP 

episodes in patients 

with acute brain injury. 
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No. Author/ 

Year 

Country Research Purposes Population and 

Sample 

Types of 

Research 

Intervention Results 

the 20% 

mannitol 

infusion was 

administered. 

The median 

value of the 

dose of infused 

mannitol was 

0.54 g/kg(0.49-

0.80 g/kg). 

5 Flynn/ 

(Flynn 

et al., 

2015) 

Scotlan

d 

Examining 

the effect of 

giving 

Hypothermia 

Therapy  

 on 

Intracranial 

Pressure 

(ICP) 

and 

 Partial 

Brain

 Oxyge

n Tension 

(PbtO2) 

Population: 

Patients

 

with 

traumatic 

head injury. 

 

Sample: 

17 patients 

with traumatic

 head 

injury. 

Intervention 

group: 9 

patients 

Control group: 

8 patients. 

Randomized 

Controlled Trial 

Intervention 

group: 

standard care 

+therapeutic 

hypothermia 

32-35ᵒC for 48 

hours (starting 

with 20- 

30mL/kg 

cooled 0.9% 

saline 

administered 

intravenously 

and maintained 

on a cooling 

blanket for 

initial target 

temperature of 

35ᵒC) All 

patients 

received 

seizure 

prophylaxis 

with a loading 

dose of 

phenytoin (20 

mg/kg) and a 

maintenance 

dose (4–5 

mg/kg) for 7 

days post-

injury. 

In the intervention 

group, ICP decreased 

by a mean of 4.3 – 1.6 

mmHg (p < 0.04) from 

15.7 to 11.4 mmHg. 

The intervention group 

also showed differences 

in PbtO2. This study 

demonstrated a 

decrease in ICP with 

temperature, which 

could facilitate reduced 

use of hyperosmolar 

agents or other phase II 

interventions. 

6 Mangat/ 

(Mangat et 

al., 2020) 

Americ Determine the 

difference in the 

effects 

of Hypertonic 

saline 

and mannitol on 

 ICP and CPP of 

patients with 

severe brain 

trauma. 

Population: 

Patients who 

diagnosed 

with severe 

brain trauma. 

Sample: 

A total of 122 

patients with 

Severe brain 

trauma 

were divided 

into two 

groups,     

namely 

the group 

receiving 

mannitol 

(n=73) and the 

group 

receiving 

hypertonic 

saline (n=49). 

Case Control 

Study 

The 

intervention 

was given in 

the form of 

bolus 

administratio

n of 3% 

hypertonic 

saline and 

20% mannitol 

in each 

group. 

The results showed 

that patients given 

hypertonic saline had 

a total number of days 

(0.6 ± 0.8 vs. 2.4 ± 

2.3, P < 0.01) and a 

total duration of high 

ICP + low CPP (11.12 

± 14.11 vs. 30.56). 

±31.89 h, P = .01) 

which was 

significantly lower 

compared to the 

mannitol-treated 

patients; Bolus 

therapy of hypertonic 

saline appears to be 

superior to mannitol 

in the reduction of 

intracranial 

hypertension and 

hypoperfusion in 

severe brain trauma. 
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No. Author/ 

Year 

Country Research Purposes Population and 

Sample 

Types of 

Research 

Intervention Results 

7 Ali/ 

(Ali et

 al

., 2018) 

Turkey Comparing 

the 

effectiveness 

of using 

hypertonic 

saline

 

and 

mannitol 

 

 

in reducing 

intracranial 

pressure 

 

(ICP) in ICU 

patients 

undergoing 

brain 

tumor surgery. 

Population: 

82 adult 

patients (aged

 18-65 

years) who 

were 

scheduled 

 

 to 

undergo

 el

ective 

craniotomy 

 in 

patients 

 w

ith 

supratentorial 

brain tumors. 

 

Sample: 

39 patients

 (20 

mannitol and

 19 

hypertonic 

saline). 

Randomiz

ed 

Double-

Blind 

Clinical 

Trial 

Administer 5 

ml/kg 20% 

mannitol (n = 

20) and 3% 

hypertonic 

saline (n = 19) 

as infusions 

over 15 

minutes. 

Monitoring 

ICP values 

during infusion 

and 30 minutes 

after infusion 

(as primary 

outcome) 

Assessment

 of 

hemodynamic 

variables; 

serum sodium 

value; blood 

gases; and 

brain relaxation 

(as a secondary 

outcome) 

Assessment of 

length of stay in 

the ICU and 

hospitalization. 

Basal ICP values 

(before hypertonic 

infusion) and 30 

minutes after 

completion of 

hypertonic infusion 

were 13.7±3.0 and 

9.5±1 mmHg 

(mannitol group) and 

14.2±2.8 and 8.7± 1.1 

mmHg (P>0.05). 

 

The mean amount of 

ICP reduction 

between time points 

T0 and T45 was 4 

(mannitol group) and 

5 (hypertonic saline 

group). 

 

Initial central venous 

pressure; pulse 

pressure; Serum 

sodium and lactate 

values were similar 

between groups. 

 

Pulse pressure and 

lactate values were 

lower while sodium 

values were higher in 

the hypertonic saline 

group than in the 

mannitol group 

(P<0.05). 

 

The duration of ICU 

stay and 

hospitalization was 

similar between 

groups. 

8 Mangat/ 

(Mangat et 

al., 2016) 

America Compared the 

effects of 

mannitol 

versus 

hypertonic 

saline (HTS) 

on reducing 

cumulative 

and daily 

intracranial 

pressure (ICP) 

after 

severe 

traumatic 

head injury 

(TBI). 

Population: 

Patients aged 

16 

years  or 

older who had 

severe 

TBI and 

were 

hospitalized 

for at least 5 

days. A total 

of 1327 met 

the  

 inclus

ion criteria. 

 

Sample: 

137 received 

both HTS

 

and 

mannitol, and 

512 received 

either HTS or 

Retrospective 

Data Analysis 

The 

interventions 

given were 3% 

HTS bolus 

therapy, 23.4% 

HTS via bolus, 

and 20% 

mannitol. 

A total of 35 patients 

received only HTS 

and 477 who received 

only mannitol after 

severe TBI. Twenty- 

four patients received 

3% HTS, and 

1 received 23.4% 

HTS as bolus therapy. 

All 25 patients in the 

mannitol group 

received 20% 

mannitol. The mean 

cumulative ICP load 

was 15.52% for the 

use of bycatch versus 

the use of mannitol of 

36.5%. The mean ICT 

burden was 

significantly lower in 

the bycatch group. 

The number of ICU 

days was significantly 

lower in the HTS 
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No. Author/ 

Year 

Country Research Purposes Population and 

Sample 

Types of 

Research 

Intervention Results 

mannitol 

alone for the 

management 

of intracranial 

hypertension. 

group than in the 

mannitol group. The 

2-week mortality rate 

was lower in the 

HTS group, but the 

difference was not 

significant. 

9 Pertami/ 

(Pertami et 

al., 2017) 

Indonesia Determine 

the effectiveness 

of the 30° head-

up position in 

reducing 

intracranial 

pressure. 

Population: 

Patients 

diagnosedwit

h head injury 

at Dr. 

R.Soedarsono 

Pasuruan. 

 

Sample: 

A total of 30 

patients with 

head injury 

were divided 

into two 

groups, 

namely the 

experimental 

group (n=15) 

and 

the control 

group (n=15). 

Quasi 

Experimental 

Researchers 

applied a 30° 

head-up 

position in the 

intervention 

group and a 

15° head-up 

position in the 

control group. 

 

The 

intervention 

was given for 2 

hours on 

the first day 

and then level 

of 

consciousness 

and mean 

arterial 

pressure were 

measured 

(posttest 1). 

Thereafter, it 

was continued 

for 2 hours and 

then level of 

consciousness 

and mean 

arterial 

pressure was 

re- measured 

(post test 2). 

The results showed a 

p-value of 

0.010 (<0.05) at the 

level of 

consciousness   and   a   

p-value   of 

0.031 (<0.05) at the 

mean arterial 

pressure, which 

indicated that there 

was a significant 

effect of the 30° head-

up position 

intervention on 

changes in 

intracranial pressure, 

particularly on level 

of consciousness and 

mean arterial pressure 

in head injured 

patients. 

 

The head-up 30° can facilitate venous drainage from the head and the condition is stable; 

prevent neck flexion and head rotation (Pertami et al., 2017). In the research of Pertami et al., 

(2017) head up divided into intervention group (15 patients) and control group (15 patients), 

the intervention was given for 2 hours on the first day and then level of consciousness and 

MAP (mean arterial pressure) were measured (post-test 1). After that, it was continued for 2 

hours and then level of consciousness and MAP were re-measured (post-test 2). The variable 

Mean Arterial Pressure (MAP) was measured in this study because of the peculiarities of 

clinical symptoms in head injuries, namely decreased level of consciousness and changes in 

blood pressure. The experimental group showed that there were changes in intracranial 

pressure, especially in the level of consciousness and MAP in head injury patients. 

 

This is in line with research conducted by Yurida (2015) which showed that the head-up in 

the range of 15-30° can reduce cerebral perfusion pressure and stabilize MAP. The head up 

aims to secure the patient in compliance with oxygenation to avoid hypoxia in the patient, and 

the intracranial pressure can be stabilized within the normal range. In addition, this position 

is more effective for maintaining the level of consciousness because it affects the anatomical 

position of the human body which then affects the hemodynamics of the patient. The head-
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up also effective for brain homeostasis and prevents secondary brain damage by stabilizing 

respiratory function to maintain adequate cerebral perfusion (Anestesi, 2008). Positioning is 

one form of nursing intervention that is familiar in the application of patient care. The 30° 

head position is part of level I progressive mobilization in head injuries. The head-up 30° can 

facilitate venous drainage from the head and the condition is stable; prevent neck flexion; and 

head rotation (Pertami et al., 2017). 

 

Mechanical Ventilation 

The study conducted by Schirmer-Mikalsen et al (2016) in the American ICU on 14 patients 

with moderate to severe traumatic brain injury who used mechanical ventilation and monitored 

intracranial pressure aimed at seeing differences in intracranial pressure (ICP) and PaCO2. 

patients by comparing 2 types of ventilation interventions, namely Pressure Control (PC) and 

Pressure- Regulated Volume Control (PRVC). It was found that there was no significant 

difference between the mean ICP and PaCO2 of patients with either PC or PRVC ventilation. 

However, the use of PRVC ventilation resulted in less fluctuation in ICP and PaCO2 than PC 

ventilation. This is supported by studies showing that APRV ventilation can be safely applied 

in patients with neurocritical disease, and that this mode of ventilation can increase cerebral 

blood flow without increasing intracranial pressure. 

 

Osmotherapy 

Osmotherapy that causes a decrease in ICP is associated with a simultaneous decrease in 

ONSD. Similarly, transcranial Doppler PI measurements showed a decrease in values after the 

administration of osmotherapy, in agreement with previous studies. In this study, the 

osmotherapy used was mannitol infusion. However, the variation in ONSD after osmotherapy 

appears to be less pronounced when the ICP is high (70 mm Hg), compared with an ICP level 

of around 30 mm Hg. This occurs because of the radially oriented trabeculation between the 

pia mater of the optic nerve and its sheath which limits the expansion of the optic nerve sheath. 

 

In this study, the decrease in ICP was assessed as a result of osmotherapy given, ONSD did 

not return to baseline immediately perhaps because of the gradient between the optic nerve 

bulb area and the craniospinal subarachnoid space which is supported by the posterior part of 

the optic nerve which is not well stretched, where trabeculation is dominant, delaying the 

balance of CSF pressure (Launey et al, 2014). The results of this study are supported by 

research Amin et al., (2021) which states that there is a very statistically significant decrease 

in the right ONSD and left ONSD before and after mannitol from day 1 to day 3 is administered. 

 

There was a statistically significant reduction in brain edema from day 1 to day 3 after 

osmotherapy. There was a very statistically significant relationship found between CT brain 

edema with right ONSD and left ONSD before and after mannitol administration on the third 

day. In addition, Oddo et al., (2009) stated that osmotherapy is good for patients with increased 

intracranial pressure. there was a significant increase in brain oxygen, CPP, and cardiac output 

in the patient. In this context, hypertonic saline also appears to have a more beneficial effect 

on cerebral and systemic hemodynamics than mannitol. 

 

Hypothermia Therapy 

Hypothermia therapy is a controlled lowering of core body temperature below 36oC (Hui et al., 

2021). Hypothermia therapy is commonly used in the Intensive Care Unit (ICU) for the 

management of patients with severe head injury. In a study by Flynn et al (2015) it was stated 

that hyperthermia therapy can be used as the management of patients with severe head trauma 

by lowering intracranial pressure (ICP). The study found that hypothermic therapy was 
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effective in reducing ICP. This is in accordance with the research of Hui et al., (2021) that 

hypothermia therapy can reduce ICP in patients with severe head injury. Hypothermia therapy 

can be carried out by providing a cold blanket until it reaches the target temperature of 32-35oC 

for approximately 48 hours or until ICP decreases without any influence of temperature. 

 
Hypertonic Saline Therapy 

In the study of Mangat et al (2020), administration of 3% hypertonic saline and 20% mannitol 

was carried out as an effort to reduce intracranial pressure in patients with severe brain trauma. 

A total of 122 patients with severe brain trauma were divided into two groups, namely the 

group receiving mannitol (n=73) and the group receiving hypertonic saline (n=49). The results 

showed that patients given hypertonic saline had a total number of days (0.6 ± 0.8 vs 2.4 ± 2.3, 

P < 0.01) and a total duration of high ICP + low CPP (11.12 ± 14). ,11 vs 30.56). ± 31.89 h, P 

= 0.01) which was significantly lower compared to the mannitol-treated patients; Bolus therapy 

with hypertonic saline is superior to mannitol in reducing intracranial hypertension and 

hypoperfusion in severe brain trauma. 

 

Hypertonic saline and mannitol are hyperosmolar solutions that are commonly used to reduce 

intracranial pressure (ICP) and brain volume during neurosurgery and intensive care. 

Research by Ali et al., (2018) revealed that the use of hypertonic saline 3% was more effective 

in reducing intracranial pressure and increasing brain relaxation in the surgical and intensive 

care area compared to 20% mannitol. This is in line with the research of Patil & Gupta (2019) 

that 3% hypertonic saline is more effective than the use of 10% mannitol combined with 10% 

glycerol and 20% mannitol. However, it is slightly different from the research of Sokhal et al., 

(2017) that hypertonic saline and mannitol produce comparable effects in lowering intracranial 

pressure; promote relaxation of the brain; and systemic hemodynamics. 

 

According to Ali et al., (2018) hypertonic saline is 8% more effective than mannitol, it even 

looks more significant. However, the effectiveness of hyperosmolar fluids depends on the 

reflection coefficient (RC); dose; and the length of infusion duration (Ali et al., 2018; Patil & 

Gupta, 2019). In recent decades hypertonic saline has been in the spotlight as a substitute for 

mannitol because of its excellent tonic properties and minimal tendency to hypovolemic 

hypotension such as that of mannitol. Mannitol can also trigger acute renal failure while 

hypertonic saline is nonprotective (Sokhal et al., 2017). In the Patil & Gupta (2019) study, 

supported by several previous studies, it was agreed that there is a recommended dose for the 

use of hypertonic saline in reducing intracranial pressure, including due to severe brain injury, 

which is at least 1.4 mL/kg. 

 

In a study conducted by Mangat et al. (2016) regarding the hypertonic saline (HTS) 

intervention, described that HTS was superior to mannitol in reducing cumulative and daily 

ICP burden after severe traumatic brain injury (TBI). Twenty-four patients received 3% HTS, 

and 1 received 23.4% HTS as bolus therapy. All 25 patients in the mannitol group received 

20% mannitol. The results showed that the average cumulative ICP load and the average 

daily ICP load were significantly lower in the bycatch group. Supported by research by Gu, 

Huang, Huang, Sun, & Xu (2019) which stated that HTS was more effective than mannitol in 

ICT management. In the research of Gu et al. (2019), Härtl et al. demonstrated that 7.5% HTS 

reduced ICP and increased cerebral perfusion pressure in patients with TBI. In addition, the 

number of ICU days was significantly lower in the HTS group than in the mannitol group, 

whereas there was no difference in the number of days of ICP monitoring (Mangat et al., 2016). 

There was a difference in mortality with a 2-week lower risk in the HTS group, but the 
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difference was not statistically significant. Mangat et al. (2016) stated that HTS decreased ICP 

when used as a first-line agent to treat elevated ICP and increased cerebral perfusion pressure 

and brain oxygenation. This may be because HTS has clinically desired physiological 

effects on cerebral blood flow, ICP, cerebrospinal fluid absorption, and inflammatory response 

in a neurotrauma model (Dostalova et al., 2018). 

 

CONCLUSION 

Based on the literature review that has been done by the author, collaborative nursing 

interventions that can be done to reduce intracranial pressure in patients in the ICU include the 

use of osmotherapy with mannitol or hypertonic saline, positioning by elevating the head by 

15°, 30° or 45° and hypothermia can be treated. The results of the studies that have been carried 

out also provide the conclusion that there has been no significant novelty in the collaborative 

nursing intervention process from several years ago. 
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